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Abstract

Wireless Rechargeable Sensor Networks
(WRSNs) use wireless charging technologies to
supply sensors’ power and maintain sustainabil-
ity. This thesis discussed the deployment and
scheduling of the wireless chargers in WRSNSs.
The target of wireless charger deployment is to
use the fewest chargers on WRSNs deployment,
to guarantee the sustainability of all sensor nodes.
In addition, the target of scheduling is to calcu-
late and schedule chargers’ active ratios, result-
ing in the stability of all sensors’ residual power,
maintaining high charging efficiency in the sys-
tem, and reducing the unnecessary power re-
sources abuse. According to the issues above, we
proposed: (1) Adaptive Pair Based Greedy Cone
Selecting (APB-GCS), using adaptively adjusted
node pairs and their charging efficiency, to
minimize the number of chargers and fulfill all
the sensors’ demands. (2) High Charging Effi-
ciency First Scheduling (HCEFS), based on the
charging efficiency. We calculate the active ratio
of every charger, and greedily select the
timeslots of the most power consumption for
scheduling chargers’ active ratios. Then we
modify chargers’ active ratios calculated previ-
ously according to sensors’ residual power.

Simulation results shown we can use fewer
chargers to fulfill all sensors’ demands. Moreo-
ver, we simulated the chargers’ active ratios, and
we can achieve the target of reducing chargers’
power consumption in sustainable WRSNs.

Keyword: Wireless Rechargeable Sensor Net-
work, Charging Efficiency, Sustainability,
Charger Deployment, Active Ratio Scheduling
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Set all nodes in SN as unmarked; set cone set C and
C” asempty

For each grid point g do
S = a sphere centered at g with radius R

If (S covers 1 node SE:L) then
Generate i, = g5z, and add Cone(uy) into C

Else If (S covers k, k>1, nodes s .55....55)

then

Generates

“—~ 9311 ,,—*_ Foaz = FEay
N llg=cl” ™ 7% I3,

Ifiry, is a vector going fromgto 5, .1 =n =k

Forx=1,2,....,kdo
Fory=1,2,...,kdo

If(ﬂ@,@ = f.xFy),

For s, e Cone(ly, u,) and

Cone(ly, uy)| = |Cone(uy)|
m —
= o
= =
Ll

Add the cone ¢ into C indicated by (i)
Else If (8(ty. 2y} = 8, x # y) then
Add the cone T, = =2 into C indicated by

(i)
Else If (8(ty. ) = 8, x # y) then

Add 2 cones ¢, into C the indicated by (iii)
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Algorithm 2 : Charging Efficiency Greedy Cone Se-
lection (CE-GCS)

Algorithm 1 : Adaptive Pair Based Candidate Cone
Generation (APB-CCG)
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Set £ =C"ufwl and C=C—{w}

Repeat
Select cone w covering the most uncovered sensor
in SN
For every sensor node s; covered by w do
CE;; = calculate CE(w, 5i)

di—= CEy

If (d; = 0) then mark s;
Until all nodes in SN are marked
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Algorithm 3 : Active Ratio Calculating (ARC)

Input: number of charger a, number of sensor b, a set
of power consumption of each sensor{§; f;. .... 5}

Output: AR,




Initialize 4; =18,i=1,2,...,b

For chargeri=1, ..., a
For sensorj=1,...,b

CE;; = calculate CE(L])
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Algorithm: High Charging Efficiency First Schedul-
ing (HCEFS)

FleTEriED 800mAh (80%) ~

100mAh (10%)

Input: power consumption {F;. Bz ... Bl residual

power {P,. By, .... B}, sensor’s transferring request
Req, Hg.Ly, number of chargers m, cycle time T,
X={t,. ty, .ty }

Output: scheduling

Initialize charging time =0, M = @

Forsensori=1ton
for chargerj=1tom

If covered (charger;. sensor;) = true
If B; — 5 = THy do{

while (charging time =< AR *T)

{ IfReq=10

{
If timeslot tzeX has Max( Req) and

M = null

Select the timeslot &z which
has Max( Req)
X=X-—{t;

M= Mu {t;)
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